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Abstract

In the scenario of strong radiation in the operation of nuclear facilities, spent fuel reprocessing, con-
trollable nuclear fusion, space satellites and space exploration, nuclear military industry, and y radia-
tion station, high-energy particles and rays will interact with the semiconductor materials in the
device to produce radiation effect, which will have a great impact on the integrity and accuracy of
the signal. This paper first introduces the mechanism of total dose effect (TID) and its main effects in
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MOS devices: total dose effect leads to MOS tube threshold voltage drift, transguide drop, reduced
carrier mobility, and additional current leakage. Secondly, the specific effects of the total dose effect
in semiconductor devices, especially CMOS devices in modern times are expounded in chronological
order, especially for the influence of shallow trough isolated oxides (Shallow Trench Isolation, STI) by
the total dose effect. Finally, the total dose effect at the circuit level and several popular radiation re-
inforcement techniques are analyzed.
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Figure 1. Drift of the I-V characteristics of NMOS and PMOS transistors under irradiation conditions
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AR A S B AT B8 (Local Oxidation of Silicon, LOCOS)Hi A, {H LOCOS FiARZ =4 “ SBERLN” [9]. H
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Figure 2. Gate-all-around NMOS tube layout diagram
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Figure 3. Circuit diagram of rail-to-rail operational amplifier
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Figure 4. TID test results of rail-to-rail operational amplifier
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Figure S. Structure diagram of LTZ1000
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Figure 6. Structure diagram of LTZ1000 with temperature regulation
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Figure 7. Comparison of simulations with and without temperature feedback
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